Abstract
INTRODUCTION
The concept of a low voltage sheet beam implies several advantages which led to our choice of a 25kV PPM focused SBK: A low voltage drastically reduces the requirements of x-ray shielding and power supply while a flat beam is well adapted for modern microfabricational techniques where a planar geometry is necessary. The moderate level of current density permits focusing using a light periodic permanent magnet structure.
Unfortunately, opposed to the advantages inherent in a low voltage sheet beam concept is the drawback of a low efficiency resulting from a low current density and a small shunt impedance value. A low beam velocity degrades the shunt impedance for two reasons: the transit angle as well as the transverse dependence of the impedance is increased. The best possible efficiency within reach for a 25kV PPM focused SBK was predicted to be approximately 10% (without making use of a depressed collector). A way to improve this situation is going to higher voltages. Within the present study simulations have been performed to examine what gain in klystron performance may be achieved by raising the beam voltage. Due to the high aspect ratio of the beam (25: 1), a twodimensional treatment yields good approximation results and is used throughout this paper.
Basis for the electron guns considered here is a design of a 25kV electron gun providing a sheet beam of 400 pm thickness and current of 1.9 A/cm at a cathode loading of less than 5 A/cm2, [l] . The implemented modulation anode allows nearly powerless beam switching for pulsed operation while keeping the costs for the power supply at a moderate level. Together with the anode it forms an electrostatic lense thus heavily increasing the compression up to a ratio of 10: 1. Keeping the number of electrodes included small and their shapes as simple as possible is expected to reduce the manufacturing costs. 
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Figure 2: no-dimensional single cell resonantor At 25kV, the optimum gap width is g = 0.4mm and the shunt impedance is 520Rcm. For synchronous operation, a cell distance of lmm, 0.75mm and 0.5mm is required for 2r-, 3r/2-and r-mode, respectively. Correspondingly, within X,/16 x 5mm 5, 7 and 9 cells can be placed, yielding a total shunt impedance of 2.6kRcm, 3.6kRcm and 4.7kRcm, respectively.
At 50kV, the optimum gap width is g = 0.55mm with 2.3kRcm shunt impedance. The cell distances are 1.35mm, 1.02mm and 0.68mm for 2n-, 3n/2-and amode, respectively. Again, assuming a maximum structure length of X,/16 x 7.5mm, 5, 7 and 11 cells should be realistic, yielding a shunt impedance of 13,18 and 25kRcm, respectively.
Finally at 100kV, the gap should be 0.75mm wide and the shunt impedance predicted for a single cell is 6.5kRcm. For all voltages, maximum shunt impedance is achieved at n-mode, and the predicted efficiencies are 11% at 25kV, 41% at 50kV and 63% at 100kV. -Saturation drive is possible only at the the higher beam voltages. 
